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Abstract; Taking natural forest of Castanopsis fissa ( Champ. ex Benth.) Rehd. et Wils. in Shunchang
County of Fujian Province as research object, and taking non-gap plot as control, according to gap area
(A), four grades (A<S50 m*, 50 m*<A<100 m*, 100 m*<A<150 m” and 150 m* <A<200 m*) of
plots were delimited. Distribution, composition and growth status of species in arbor layer, shrub layer
and shrub-herb layer of gap and non-gap were investigated and counted. On this basis, the quantitative
characteristics and regeneration response regularity of main species in gap and non-gap were compared
and analyzed. The results show that arbor layers of gap and non-gap in natural forest of C. fissa have 54
and 35 species, respectively, common species is 28 ; shrub layers have 61 and 37 species, respectively,
common species is 29; shrub-herb layers have 72 and 49 species, respectively, common species is 37.
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From important values of species in arbor layer and shrub layer, and density of species in shrub-herb
layer, dominant species are C. fissa and Schima superba Gardn. et Champ. , etc. in gap and non-gap. And
differences in important value of dominant species in gap and non-gap are not obvious, in which, the
important value and density of C. fissa are ranked first. From difference value of important value of
dominant species in gap and non-gap, main dominant species (such as C. fissa and S. superba, etc.) in
gap have unobvious regeneration response to gap, but other species have strong or moderate positive and

negalive regeneration responses to gap, and there are differences in different forest layers. From average

regeneration density, gap area has a certain influence on regeneration of dominant tree species, in which,
average regeneration densities of C. fissa and Castanopsis fargesii Franch. are the biggest with gap area of

150-200 m*, while those of Castanopsis carlesii (Hemsl.) Hay., S. superba, Cyclobalanopsis glauca
(Thunb.) Oerst. and Machilus chrysotricha H. W. Li are the biggest with gap area of 100—150 m’.
However, there is no significant difference (P =0.867) in average regeneration density among tree
species in gaps with different areas. It is suggested that in natural forest of C. fissa, species with
unobvious regeneration response to gap are easily becoming main dominant species or constructive

species, but gap area has no obvious effect on regeneration density of tree species. During the

development process from gap to canopy, C. fissa is always in the dominant position in the forest.

Key words: natural forest of Castanopsis fissa ( Champ. ex Benth.) Rehd. et Wils.; gap; dominant tree
species; important value; density; regeneration regularity
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Table 1 Basic situation of plots of natural forest of Castanopsis fissa ( Champ. ex Benth.) Rehd. et Wils. in Fujian Province
D BE/C0) BB/ HHE/m BV M/ e PG om B /m
Plot" Slope Aspeclz) Altitude Area Stand age Canopy density  Average diameter at breast height ~ Average height
QC 26 46.72 460 3.40 57 0.7 19.3 16.6
GYl 30 133.96 460 6.13 66 0.9 26.5 16.3
GY2 30 43.26 500 2.87 53 0.7 25.1 15.4

DQC: HiA AR E % Queun Forest Farm; GY1,GY2: & FHA R E % Gaoyang Forest Farm.
2 Y 1) S LAIEAL 5 1) 00 4% 517 16 31353545 Aspect is obtained by convertion with clockwise and regarding the north as 0°.
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(Hemsl.) Hay.) . K fif ( Schima superba Gardn. et
Champ.) . # X ( Cyclobalanopsis glauca ( Thunb.)
Oerst. ) FI# B W 4 ( Machilus chrysotricha H. W. Li)
S AEMRBR T AR)Z rp TSR M (B S AR A T
X K A 1 22 ZE#% ( Castanopsis fargesii Franch.) 55,
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burmanni (Nees et T. Nees) Blume] . 40742 ( Eurya
loquaiana Dunn ) 1 & ffi #E ( Castanopsis lamontii
Hance) 5 it (LAEARARBR T AZ H B AOH Fp UA 2 0%
¥% ( Castanopsis faberi Hance) 1 Fili

ARER AR ARBE A 77 A J2 248 b 1) S A AL
ZEEAE (R 2) ARG STl AN B A8 v o A 1) -
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glabra ( Thunb.) Maxim.) . H 4& ft 9% [ Elaeocarpus
chinensis ( Gardn. et Chanp.) Hook. f. ex Benth.) \Fgl&
¥ ( Castanopsis fordii Hance ) . 7% 4 ( Syzygium
buxifolium Hook. et Arn.) FIJ B 4% [ Diplospora dubia
(Lindl.) Masam.)10 Ffr, XFARBEA b 45 1E 535 i i
A Rl G R AR ( Ormosia henryi Prain) 1 Fi ; XiF AR
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excavata Burm. f.) JHHH [ Vernicia fordii (Hemsl.) Airy
Shaw ) Fl 1% [ Cinnamomum camphora ( Linn.) Presl)
3, RPARBE A 5 Z0 I ST R R A B R A BT i A
A R ( Lithocarpus glaber ( Thunb.) Nakai ]2 Pl ; POW N
B i Z A0 5 i o7 R b A B AR ( Sassafras tzumu

x2

BEABEERARKRMERGET AR EERFHBEE"

( Hemsl.) Hemsl.) . 7> I % A¢ ( Engelhardtia fenzlii
Merr. ) YA RS ( Rhododendron henryi Hance) | Ak ES

( Cinnamomum cassia Presl) Fl1145 ( Camellia japonica

Linn.)5 Fl,

Table 2 Quantitative characteristics of main tree species in arbor layer of gap and non-gap in natural forest of Castanopsis fissa ( Champ. ex

Benth.) Rehd. et Wils. in Fujian Province!’

RA/ % RF/ % RD/ % IV/%
% N N N N N N N N 0 0 0,-0
Species ARBL AEMRER ARBR dERRBR O BRER AEARBR ARBE AEARER ¢ g g
Gap Non-gap Gap Non-gap Gap Non-gap Gap Non-gap

] ¥8-¥% Castanopsis fissa 38. 64 51.32 16. 90 24.11 52.49 65. 34 36.01 46.92 1 1 0
KAt Castanopsis carlesii 7.96 4.46 7.24 5. 80 9.30 9.57 8.17 6. 61 2 4 -2
AKAaf Schima superba 7.67 12.21 7.93 12. 50 6.98 5. 86 7.53 10. 19 3 2 1
X Cyclobalanopsis glauca 5.16 7.26 7.24 8.93 2.33 8.36 4.91 8.18 4 3 1
# B Machilus chrysotricha 3.69 0. 66 4.83 1.79 4.33 0. 09 4.28 0.84 5 17 -12
24 55F% Castanopsis fargesii 3.69 4.79 6.21 7.14 2.41 2.30 4.10 4.74 6 5 1
FERIA Ormosia henryi 2.65 1.16 3.79 2.23 5.08 0.15 3.84 1.18 7 14 -7
JeM-Fi 4 Photinia glabra 4.72 1.49 4.48 3.13 1.35 0.51 3.52 1.71 8 7 1
rPAEFLIE Elaeocarpus chinensis 4.72 2.48 4.14 3.13 1.31 0. 56 3.39 2.05 9 6 3
A% Castanopsis fordii 2.21 1.49 3.10 2.23 1.22 0.32 2.18 1.35 10 11 -1
M5 Syzygium buxifolium 2.36 0.99 3.10 2. 68 0.90 0.10 2.12 1.26 11 12 -1
##% Castanopsis tibetana 1.33 — 2.07 — 2.58 — 1.99 — 12 — —
S BIAE Machilus velutina 1.03 — 2.07 — 0.18 — 1.09 — 13 — —
K+ Cinnamomum burmanni 0.74 — 1.38 — 1. 10 — 1.07 — 14 — —
LI {7 Clausena excavata 0. 88 1.49 2.07 3.13 0.12 0.20 1.02 1. 60 15 8 7
IR Vernicia fordii 0.74 0.83 1.38 1.79 0. 81 1.82 0.97 1.48 16 10 6
BHS Eurya logquaiana 0.44 — 0. 69 — 1. 39 — 0. 84 — 17 — —
JEFHE Castanopsis lamontii 0. 88 — 1.38 — 0. 06 — 0.78 — 18 — —
Fi#% Lithocarpus glaber 1.03 0.17 1.03 0.45 0.14 0.01 0.73 0.21 19 32 -13
H 8 4& Diplospora dubia 0.59 0.33 1.38 0. 89 0.16 0. 06 0.71 0.43 20 23 -3
/D HEAT Engelhardtia fenzlii 0.29 1.16 0. 69 2.23 0.03 1.12 0.34 1.50 35 9 26
MER Sassafras tzumu 0.29 0.83 0. 69 2.23 0. 66 0. 68 0.55 1.25 24 13 11
1 Cinnamomum camphora 0.59 1.16 0. 69 1.34 0.34 0.70 0. 54 1. 06 25 15 10
L HikLAY Rhododendron henryi 0.15 099 034 179 003 016 0.17  0.98 48 16 32
RHE Cinnamomum cassia 0.15 0. 66 0.34 1.79 0.01 0. 06 0.17 0.84 52 18 34
114§ Camellia japonica 0.15 0. 66 0.34 1.79 0.00 0. 05 0.17 0.83 54 19 35
B RS Castanopsis faberi — 0.33 — 0. 89 — 0.50 — 0.57 — 20 —

D RA. XTI ZJE Relative abundance ; RF FAXF AT Relative frequency; RD . FEXT 5 3 Relative dominance; IV FEAH Important value; 0 . PRBR

*Eﬁi?{ﬂfir Rank of IV in gap; O,
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PSSR R AR [ B IR B AR AR
BREGHEAZ 3504 61 A1 37 Pty , 2L H BL7E AR B
FIAEARB I FEAZ A 29 B, Horb  ZEARBR AR MK
Bt E AR 20 2 A BCRAE LR 3

HIZE 3 ATLLA H [0 RS R ARMARBRHEA = 3
BOLHRNIAT [ A BRI 2k 22 SRR AR
AR ARPRBRFEA R o EZ AP IA [0 B KA

s AEARER A A FELE AP Rank of 1V in non-gap. — Trfliﬁﬁé Species not existing.

ARBF IS FAERIARSE . Ah  ACHEMRBIE A2 ) 3
HYFP AT LR ( Symplocos sumuntia Buch.-Ham. ex D.
Don) AR 7K 22 %L ( Sycopsis dunnii Hemsl.) | B FH AR
( Bischofia polycarpa ( Lévl.) Airy Shaw ). Bf & %
(Michelia skinneriana Dunn) FIATHH ( Podocarpus nagi
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AT SO R PR KA LB R T X TR
(Ardisia punctata Lindl.) /D-HAC R USRS R 16 B2
L (Millettia dielsiana Harms) 7 F, X ARBR A 50 Z1

K3 BREAHERRAKRKRNERGEERE T EMENHEHEY

TE SR 0L R 2R A 22 5% G A0 A L S AL B R
/\fﬂ'ﬁﬂi[zﬁldmandm millettii ( Hook. et Arn.) Benth. et
Hook. f. ex Hance )4 Ff ; X AR AT 558 Z1 671 0 87 0 7 FY)
P T AEFE I Sh)E 48 2 BRI (Ttea chinensis Hook.
et Arn.) FlI3Z# ( Smilax china Linn.)4 F

Table 3 Quantitative characteristics of main species in shrub layer of gap and non-gap in natural forest of Castanopsis fissa ( Champ. ex Benth.)

Rehd. et Wils. in Fujian Province!

RA/ % RF/% RD/% IV/%
S ; ! ; . - ; . 0 0 0,-0
Species WBEMBR MBR B e e B e % O 00w
Gap Non-gap Gap Non-gap Gap Non-gap Gap Non-gap

i) 4% Castanopsis fissa 13.35  16.72 9.50 13.07 8.27 16. 41 10.37  15.40 1 1 0
5 B Machilus chrysotricha 6.95 4.10 3.91 5.03 13.01 3.71 7.96 4.28 2 7 -5
114§ Camellia japonica 8.65 8.53 4.75 6.03 4.57 7.88 5.99 7.48 3 4 -1
22T Castanopsis fargesii 4.89 2.39 5.31 3.02 6.34 1.67 5.51 2.36 4 15 -11
TEHIA Ormosia henryi 4.70 6.48 503 6.03 6. 65 7.46 5.46 6. 66 5 5 0
Afif Schima superba 4.89 7.51 5.59 8.04 3.41 7.24 4.63 7.60 6 3 3
HeM-A i Photinia glabra 3.20 1.37 3.91 2.01 6.40 1. 63 4.50 1.67 7 19 -12
BHIFAY Rhododendron henryi 4.32 0. 68 2.51 1.01 5.94 0.52 4.26 0.74 8 28 -20

TN Syzygium buxifolium 2.82 3.75 2.79 3.02 4.59 2.00 3.40 2.92 9 9 0
KAk Castanopsis carlesii 3.38 9.22 3.63 7.04 1. 86 14.34 2.96 10. 20 10 2
LA Symplocos sumuntia 2.07 — 2.79 — 3.76 — 2.88 — 11 — —
WA Adinandra millettii 3.20 0.34 1.96 0.50 2.44 1. 12 2.53 0. 66 12 29 -17
37K 24 FY gywpsm dunnii 2.07 — 3.07 — 1.52 — 2.22 — 13 — —
W Clausena excavata 2.07 4.78 1.96 6.53 1.90 4.28 1.97 5.20 14 6 8
H X Cyclobalanopsis glauca 1. 88 3.07 2.51 3.52 1.27 2.16 1. 89 2.92 15 10 5
HPHA Bischofia polycarpa 1. 69 — 2.23 — 1. 69 — 1.87 — 16 — —

WP 552 Michelia skinneriana 1.32 — 1.96 — 1. 89 — 1.72 — 17 — —
WS84 Ardisia punctata 2.07 .07 2.23 4.02  0.67 1.43 1. 66 2.84 18 11 7
/I EEAL Engelhardtia fenzlii 1.50 2,73 2.23 1.51 0.78 3. 14 1.51 2.46 19 14 5
Y1# Podocarpus nagi 1.13 — 1.40 — 1.95 — 1.49 — 20 — —
HRAEFLYE Elaeocarpus chinensis 0.94 2.73 0. 84 2.01 1.62 5.58 1.13 3.44 29 8 21
B PEF% Castanopsis faberi — 2.05 — 2.51 — 3.61 — 2.72 — 12 —
B Castanopsis fordii 1.13 2.05 1.68 3.02 1.27 2.63 1.36 2.56 23 13 10
¥ 5 %€ Diplospora dubia 0.19 2.05 0.28 1.51 0. 05 2.81 0.17 2.12 56 16 40
& KU Itea chinensis 0.38 2.73 0.28 2.51 0.16 1. 09 0.27 2. 11 50 17 33
AL Bk Millettia dielsiana 1.13 2,05  1.68 2.01  0.90 1.86 1.23 1.97 26 18 8
L Smilax china 0.56 1.71 0. 84 2.01 0.16 0.50 0.52 1.41 38 20 18

D RA . #IX £ Relative abundance; RF: HXHIHEE Relative frequency; RD: #I%F 3 Relative dominance; IV B Important value; 0, : FER

‘:F‘E’Ji%ﬁ{\/r Rank of IV in gap; O, : EARER A 9 E BB )T Rank of IV in non-gap. — Trﬁ:}zﬁ‘/‘\ Species not existing.
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ARSI BB R 12 416. 67 hm 2, i AR B 57 )2
HH AR B E N 8 583,33 hm ?; AR E )2 o

REHFP I T2 150 B v T AR ARBRE R 2 R 7
JE RN 24 1 BE (R 0. 30 m, T AE AR B E
B R A TR S 34 1R BE A R 0. 18 m, BRI VE L
JE A5 TR IS 0 28 B T 3 8 A (B B v T AR AR B
FERLE b FEARBRFNAEARER v 25 BE T i 20 157 1Y
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K (Symplocos stellaris Brand) B 5 A0 7K 22 FLH1
4554 ( Alniphyllum fortunei ( Hemsl.) Makino )4 Fi;
ACAEAE MR B T 50 2 H B AP 2 S ( Sarcandra
glabra (Thunb.) Nakai) F1% 77484 2 Fr,

Table 4 Quantitative characteristics of main species in shrub-herb layer of gap and non-gap in natural forest of Castanopsis fissa ( Champ. ex

Benth.) Rehd. et Wils. in Fujian Province!’

Fhizk W /hm™2  Density ) FHIEE/m Average height
. R?
Species B Gap FEARBR Non-gap B Gap FEPRBR Non-gap
[E] B 4% Castanopsis fissa 3 791. 67 2 156.25 1.76 0.31 0.32
KAt Schima superba 927. 08 500. 00 1.85 0.36 0.51
AL T Millettia dielsiana 614. 58 1062. 50 0.58 0.23 0.22
22358 Castanopsis fargesii 593.75 666. 67 0.89 0.44 0.38
W5 4 4F Ardisia punctata 552.08 781.25 0.71 0.38 0.31
W BN Machilus chrysotricha 510. 42 322.92 1. 58 0.49 0. 44
WK ER T Embelia rudis 427.08 104. 17 4.10 0.46 0.27
Z A tea chinensis 354.17 447.92 0.79 0.32 0.35
AEHE AR Ormosia henryi 302. 08 114. 58 2. 64 0.50 0.39
Z K Symplocos stellaris 291. 67 — — 0.28 —
11 #% [ Miliusa sinensis 281. 25 177. 08 1.59 0.39 0.53
5% Michelia skinneriana 250. 00 — — 0.23 —
P Smilax china 239.58 218.75 1. 10 0.42 0.38
R IK 22 F4 Sycopsis dunnii 197.92 — — 0.43 —
i K Adinandra millettii 187.50 83.33 2.25 0.63 0. 60
Abi§ Castanopsis carlesii 187.50 208. 33 0.90 0.30 0.51
FEN B Trea oblonga 145. 83 31.25 4.67 0. 47 0.17
2% Camellia japonica 145. 83 83.33 1.75 0.54 0. 66
HPAEFLIE Elaeocarpus chinensis 135. 42 10. 42 13. 00 0.35 0.30
WAAG Alniphyllum fortunei 125. 00 — — 0.33 —
IR Sarcandra glabra — 177. 08 — — 0.25
T %€ Diplospora dubia 52.08 156. 25 0.33 0. 47 0.29
X Cyclobalanopsis glauca 125. 00 114.58 1.09 0.49 0.42
B ¥ Castanopsis faberi — 93.75 — — 0.32
AR ZEAa] Lithocarpus litseifolius 72.92 93.75 0.78 0.39 0.34
DI HEAD Engelhardiia fenzlii 114. 58 93.75 1.22 0.47 0.59

D —. RIFAEIZFIZE Species not existing.

DR FRBRGARARER  [E]—FhEBEEE HY ELMH Ratio of density of the same species in gap to non-gap.

2.4 MEERMEHKEFAEETENMEFNEHN
=]

R T 20 A BT ARBR S RT 5 THUARAE e B AE AR
A ] T R SR AMORR R b E B HE 44 1T 6 DL TR R
SRR T Y SR R B A AR R S

3 5 W LAE H AEAS R TR AR 6 A4S 2%
TRA I - 34 T 2 i 25 S ok, o i) L
F14) T34 W i 28 AR PR Bt T R R4 R, FE AR
BT AR 150 ~ 200 m* A L7 24 5 5 4 B e R, T

Ky AT T X T A R 2 S ) ST T 2
D PR BSR T R K 30 3, Lo, AR BR T B 50 ~
100 m® WfKdil AT | BB A 22 5545 4 AW Fh )
SRR AR b R/ s ZEARBR TE LA 100 ~ 150
m’” BKAE AT T XURTEE B AR 4 SR S 24
BRI, IO FEARRRE T SOK A - 2
BT R T 1 AR 50 ~ 100 F1 150 ~200 m? HYARER, 1
bk e %) ST 25 i 2 R A/ N T AR

PN R 2T A R . 6 DNTRAZ W
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Table 5 Comparsion on average regeneration density of six main tree species in arbor layer of gap and non-gap in natural forest of Castanopsis

fissa (Champ. ex Benth.) Rehd. et Wils. in Fujian Province"

FEAN [T AR (A ) MR P A7 24 SR 85 B/ hm ™

ﬂljﬁ Ejt*}wfvtfziie%jﬁi F/hm ’ Average regeneration density in gaps with different areas (A)

Species density in non-gap I I m v

5] #-%% Castanopsis fissa 2183.33 4 416. 67 4 583.33 4 541. 67 4 958.33
Khif Castanopsis carlesii 441. 67 520. 83 333.33 708. 33 375.00
AKAf Schima superba 675. 00 1 250. 00 833.33 1 750. 00 1 375.00
T X Cyclobalanopsis glauca 175. 00 200. 00 208. 33 333.33 208. 33
% BIEARE Machilus chrysotricha 358.33 750. 00 541. 67 1 416. 67 875. 00
22T Castanopsis fargesii 625. 00 958.33 750. 00 1 041. 67 1 083.33

DT A<50m?; ;50 m®><A<100 m?; II: 100 m>*<A<150 m?; IV 150 m?> <A<200 m>.

LR L A AN [R] T UMK B ) G 3 22 S (P =
0. 867) , Ul W AR B T AR Xk T3 A JZ= A4 Foft 14 B % 1 hC
B e 2

3 i fagaps

N e N R Py N NS B e Nl S SR
RWEEEZERF , IR R AR A ARIRBR ] | 18 2
TEFT AR TEAZ FNE R 2 S AN R ARZ 18], 32 200
TSI BN AR, F B i A RS2 Sy ] 145
A A He R S ) BB X L 5 — | T H A A
SEAEARBE B & o A P A B XA P e gl
TEMRBR A A% (5 L3, D0 2R 2 i A0 A ARt B
R MAEARARER b 1R B FE (5 32 S M7, Ui
SEREE R . MWARBRZIMIE R L B i e, 11
PEIRZ AL T RAIRMAETE A A HAL

WFFEAS R W] ¢ ) B4 O SR b 1) 2 AR 3 b 2
(o ] T R A Ay 55 ) o AR S o B8 AN B, R
Je EE AN R RS TR AR B AN AR AR B B0 A R AR R vh 2 o
TS 100 X AR B e 7 5 PO A ) R o O 2 B o
RNER AL AR e R 2k (A T A A 22 S
) BEHEATTASZE | X — AU 7 L P L 1 2
I PR L B A AT AP P S A S B AR
ARB R U R — 2, [ 5 R IR AR AR B e 2
HR ORISR 2 JBE RIS 42 17 JBE W 8 g FARARBR, 5
K 52 S B A A M A O AEAR B R A Sl il T
Sl SR B A R U ST I NS INE 2 €2
Ak GRS A AODR 2 5 TP B BB 35 X0k &4l i A A A
g A KRB, TS 1R 5 AR T AR S A
T R MO B R[], HE R PR AT SR AR vk 1 2 Y

] % SR MR B AT 8 55 IS R, 2 BB B A7 7
10 a DL b, Horp i gl i 4 985k HL R v ) A R
B TR 22 (R 6 IERIK 2055

XA AR ANy, AS TR)AR ol e A B 0 AR AR o
%y we 5 R v N i i B A 1B 4 NV [ N e Rl R v
HAY JRAS [, 30 R SRR B S i 1 1) 25 5 ) I
5 AR, 45 F2 BRI Xt AN ] 1o REUBA BSR4 5 i
AN AETE AR 150~200 m® HAREE F ) 584 0 22 S %
) S 34 i 2 4 e K, T FE TR AL 100 ~ 150 m® A9 A
B ORAE AT T KRB BV 4 AR 7 4
S R e A, LR R 32 R S AR 1 AN T 100
m?® i PRBR S BT 7K 43 55 PR 855 2% 14 52 J] MR et 11
SR, 25 1) Sl 50 AR G A5 20 5 I bR gt v
BAT, A5 B 32 AR PRBR A 1) T HE 28 ek /), L5 3
B S AR AT |, % B TR R 48 (L it A B v L
HE— 251K PRI P B R B8 45 10 5 Sk pI e, PR B
VAR AR g A K IR STOMR B PN ) M 25 1]
X AR B T ARSI 1 5 = A IR, 2 BT
AR () B % B AR ST A TR AR50 ~ 200
m” A (] % T 22 T (1) S 24 O 4 R A O,
X AT B 5 0 A W 2 e R HL S A R R AR 11 5
G JI RS O AN YRR AT 1) B BB T AR R
200 m®, 3k b T AR T % R 22 A% 1) SF- 24 S B
JEE SR A AR R R T TR AR 2 i) rp A7 5
RABSE

ZE L RTIR  7E 1) b [ B R SR bR T v o A
Hh TEARBRIE ) 1, VA 1 B A K B k] T TR AR AR
T SR 5 4 v 1 A (EL B 5 AR B R D 1) 4
B8, ARBR P FR AL 4 A K 7840 R WEA T T IF U6 o 5
ARBRZS ], FE LAk A v X AR st B8 3 i o7 AS B S 114 4
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